Postnatal diet-induced obesity in rats upregulates systemic and adipose tissue glucocorticoid metabolism during development and in adulthood: its relationship with the metabolic syndrome.
In humans, a hyperactivity of glucocorticoid metabolism was postulated to be involved in the intrauterine programming of the metabolic syndrome in adulthood. We studied in rats the effects of overfeeding, obtained by reducing the size of the litter in the immediate postnatal period, a time crucial for neuroendocrine maturation such as late gestation in humans. Overfeeding induced early-onset obesity and accelerated the maturation of the hypothalamo-pituitary-adrenal (HPA) axis together with an upregulation of adipose tissue glucocorticoid receptor (GR) mRNA. In adulthood, neonatally overfed rats presented with moderate increases in basal and stress-induced corticosterone secretion and striking changes in visceral adipose tissue glucocorticoid signaling, that is, enhanced GR and 11beta-hydroxysteroid dehydrogenase type 1 mRNA levels. The above-mentioned alterations in the endocrine status of overfed rats were accompanied by a moderate overweight status and significant metabolic disturbances comparable to those described in the metabolic syndrome. Our data demonstrate for the first time that postnatal overfeeding accelerates the maturation of the HPA axis and leads to permanent upregulation of the HPA axis and increased adipose tissue glucocorticoid sensitivity. Thus, the experimental paradigm of postnatal overfeeding is a powerful tool to understand the pathophysiology of glucocorticoid-induced programming of metabolic axes.